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Fig.1 BP neural network topology
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Fig.2 Single neuron model
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Fig.3 Network training flow chart
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Table 1 Compression strength and thermal conductivity of foamed concrete with different mix proportion

B A& it PUIRGREE/ FRER
K/ g WK/ g K/g KHHN/ g MPa [W-(m-K)™"]
1 800 200 360 0 49.9 0.213
2 800 200 360 2.7 3.82 0.098
3 800 200 360 5.4 1.24 0.066
4 800 200 360 8.1 0.41 0.054
5 650 350 380 0 48.8 0.201
6 650 350 380 2.7 3.39 0.095
7 650 350 380 5.4 0.97 0.061
8 650 350 380 8.1 0.39 0.046
9 500 500 400 0 47.3 0.196
10 500 500 400 2.7 2.58 0.093
11 500 500 400 5.4 0.70 0.057
12 500 500 400 8.1 0.34 0.043
2.2 MKt ~ Best Training Performance is 9. 3888e —05 at epoch 7}
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Table 2 Fitting result

AT SBRE WEE
WY BURBREE/ SR PR/ SHER PURRREE/ FMEREY
MPa [W-(m-K)™'] MPa [W-(m-K)™"] MPa [W- (m-K)™"]

1 50.049 9 0.2132 49.900 0 0.213 0 0.149 9 0.001 0
2 4.1215 0.098 5 3.8200 0.098 0 0.3015 0.000 5
4 0.362 0 0.053 8 0.410 0 0.054 0 -0.048 0 -0.000 2
5 49.272 6 0.202 1 48.800 0 0.201 0 0.472 6 0.001 1
6 3.652 8 0.095 8 3.390 0 0.095 0 0.262 8 0.000 8
7 0.892 6 0.061 2 0.970 0 0.0610 -0.077 4 0.000 2
8 0.3425 0.046 4 0.390 0 0.046 0 -0.047 5 0.000 4
10 3.2273 0.094 0 2.580 0 0.093 0 0.647 3 0.001 0
11 0.759 3 0.057 3 0.700 0 0.0570 0.059 3 0.000 3
12 0.313 0 0.043 5 0.340 0 0.043 0 -0.027 0 0.000 5
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Table 3 Analysis of Forecast result

SEPRE/ BP [ 2% i i {EL/ #i iR 2/ X IR 22/
MPa MPa MPa %
25 HiESR B/ MPa 1.240 0 1.153 1 -0.086 9 7.008 1
7 SHEH/[W - (m-K) '] 0.066 0 0.0615 -0.004 5 6.818 2
N Hi 8 &/ MPa 47.300 0 48.338 2 1.038 2 2.194 9
N SHEH/[W - (m-K) '] 0.196 0 0.200 2 0.004 2 2.142 8
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Prediction of Foamed Concrete Compression Strength and Thermal
Conductivity Based on BP Neural Network

YIN Guansheng,FU Chen,HE Yanfei
(College of Science, Changan University, Xian Shaanxi 710061, China)

Abstract :In this paper, BP neural network model is used to predict the compression strength and thermal conductivity of the
foamed concrete. The experimental data were divided into training dataset and control dataset. On the training dataset, the pro-
posed BP? neural? network? model was applied. The fitted model was obtained by tuning the parameters of mixing proportion
with error rate controlled at pre — defined level. The prediction accuracy of the model was verified by comparing the results of the
fitted model on the control dataset with true values. The results show that the predicted error rate is less than 8% , indicating that
BP neural network is capable of predicting the experimental data accurately.

Keywords : BP neural network ; foamed concrete; compression strength; thermal conductivity; prediction
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